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This study is in-depth analysis of consumer valuation of fuel economy with 
the objective of assessing how that value has changed over time using ten years’ 
of data covering 2003 to 2012 model year vehicle sales. Marginal willingness to 
pay for incremental change in fuel economy is estimated using hedonic price 
model for each model year. This value is then compared with the expected value 
of fuel savings of the increased fuel economy. The results of analysis show that 
valuations of fuel economy by consumers vary across vehicle classes and over 
time. The results of comparison indicate that marginal willingness to pay for 
incremental change in fuel economy (for all vehicles) generally but not perfectly 
tracks expected value of fuel savings and average fuel price over the years. 
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Automobile industry has been an important manufacturing sector in the 
world and one of the main reasons for oil dependence costs. For instance, cars 
and light trucks account for 63% of U.S. transportation petroleum use and 59% of 
U.S. transportation energy use in 2013 according to 32nd Transportation Energy 
Data Book. Following the 1973-oil crisis, changing economic conditions led to the 
introduction of new federal legislation to regulate fuel economy for vehicles in 
order to reduce the growing oil dependence costs. The U.S. Congress created 
the Corporate Average Fuel Economy in 1975 with enactment of the Energy 
Policy and Conservation Act, with the purpose of reducing oil dependency by 
improving average fuel economy for cars and light trucks sold in the market. This 
law established a minimum average fuel economy for each manufacturer’s 
vehicle fleet of 18 miles per gallon (MPG) for cars and 17.2 MPG for light trucks 
beginning from 1978. The mandated sales-weighted average fuel economy for 
car fleet increased from 18 miles per gallon to 27.5 miles per gallon by 1985 and 
for light trucks from 16 mpg in 1980 to 22.5 in 2008. Thirty years after the 
introduction of CAFE, the Energy Independence and Security Act of 2005 
established new requirements and much stricter standards for minimum average 
fuel economy. It increased minimum standards from 27.5 miles per gallon to 35 
miles per gallon (40% increase), with the goal to be achieved by 2020. In 2009, 
the administration changed the compliance date to 2016 from 2020.  
 2 
In 2011, the Obama Administration announced the new agreement to 
increase average fuel economy to 54.5 miles per gallon by 2025. This new CAFE 
regulation also introduces categorization of fuel economy based on the vehicle’s 
footprint.  A vehicle’s footprint is determined by multiplying the vehicle’s 
wheelbase by the vehicle’s average track width. Then different fuel economy 
targets are set for vehicles based on their footprint, with lower MPG targets for 
vehicles with a larger footprint.   
When fuel economy standards were first passed, it was assumed that 
technological advances would target fuel economy. However, Cheah and 
Heywood (2011) find that advances in vehicle technology have not resulted in 
reducing vehicle’s fuel consumption but instead went to other vehicle attributes 
such as acceleration, horsepower and performance. McConnell also shows that 
there was initially a tradeoff between horsepower and fuel economy, with initial 
improvements in fuel economy correlated with reductions in horsepower between 
1975 and 1981.  However, between 1982 and 2006, horsepower nearly doubled 
while average fuel economy remained virtually unchanged.  Also, automakers 
produced lighter vehicle in order to reach the minimum fuel economy standards. 
Since the aim of CAFE regulation is to reduce to oil dependency and to improve 
fuel economy, it is important to understand how consumers value fuel economy 
in order to assess this regulation’s benefits and costs and whether or not this 
regulation is successful.  While valuation of fuel economy has been studied many 
times in many ways in the past, this study aims to compare the consumer’s 
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valuation of fuel economy for each model year from 2003 to 2012 and to 
understand how it changes over the time.  
This paper will be organized into 5 sections. The next section reviews 
relevant literature in which other researchers have examine consumers’ valuation 
of fuel economy. The next section describes the models estimated in this study, 
while I the data used in the estimations is explained in the section after that. The 
results are explained following that, and then summarized in the Conclusion, 





Sherwin Rosen (1974) developed the methodology and the theoretical 
framework for hedonic prices as equilibrium prices in the context of competitive 
market in his prominent paper. Following his paper, his method has been used in 
many studies in different fields or areas, from real estate economics to Consumer 
Price Index. Court, an economist for General Motors, first used the hedonic price 
model in 1939 to compare the price of cars produced in different years, yet the 
attribute of fuel economy was not included in any hedonic regression until the 
1970s.  
Goodman (1983) followed the hedonic model developed by Rosen to 
estimate how fuel economy was valued with vehicle data on two-year-old cars in 
1977 and 1979(1975 and 1977 model year vehicles). While fuel economy one 
model year was not statistically significant, the other year was significant. 
Arguea, Hsiao, and Taylor (1994) estimated marginal value of fuel 
economy applying hedonic model to 1969-86 data compiled from Consumer 
Reports and Ward’s Automotive Yearbook in two stages. In the first stage, they 
estimated the hedonic price equation and calculated the implicit prices of each 
characteristic of vehicles and later applied the derived implicit price to the model 
in order to estimate a demand-supply system of characteristics. This approach 
was new. They found that “a linear hedonic price function for attributes of vehicle 
is an adequate function.” 
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Espey and Nair (2005) applied the hedonic price model to 130 vehicle 
models from the 2001 model year to estimate the marginal value of increased 
automobile fuel economy. For regression of vehicle price on vehicle attributes 
and fuel economy, they followed the methodology of Rosen. After calculating the 
value of 1-mile per gallon improvement in fuel economy and undiscounted value 
of fuel cost savings, they concluded “automobile buyers fully internalize fuel cost 
savings attributable to improved fuel economy at low discount rates”. 
Fan and Rubin (2009) estimated the impact of demographic factors on 
consumer demands for fuel economy by using two-stage hedonic model. Their 
first-stage model estimates the implicit price of characteristics of vehicles. Their 
database contains complete vehicle attributes and demographic information on 
523 passenger cars and 2,100 trucks in state of Maine in 2007. In first-stage 
model, the log of manufacturer’s suggested retail price was regressed on the 
logs of MPG, curb weight, horsepower to weight ratio, transmission, 
manufacturer, and vehicle class. In the second-stage model, all demographic 
variables were included in the model in order to measure consumer net benefits 
from a change in the quantity of an attribute across classes. Their result shows 
that a willingness to pay for a 1-MPG increase of fuel economy is $208 for car 
buyers and $233 for truck buyers. They found that consumers undervalue the 
long-run fuel savings of vehicle ownership and value short-run fuel savings.   
Some studies (Espey and Nair, 2005; McManus, 2007;Matas and 
Raymond, 2009) find that consumers rationally value fuel economy when 
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purchasing vehicle, while Kurani and Turrentine (2007) concluded that 
consumers are myopic when deciding which cars are dependable.  
In literature, some studies as explained above have estimated consumer 
willingness to pay for automotive attributes and a unit change of fuel economy 
through one single stage or two stage hedonic model while other studies (Berry, 
Levinsohn and Pakes 1995, Gramlich 2008, Allcott and Wonzy 2009) estimated 
the value of attributes of vehicles through alternative models such as discrete 
choice models and asset price models. Some studies also used survey-based 
methods as alternative way of consumers’ evaluation of fuel economy. Turrentine 
and Kurani study is one of these non-hedonic studies. Turrentine and Kurani 
(2007) conducted a survey with a sample of 57 Californian households and found 
in their survey-based study that no household analyzed their fuel costs in a 
systematic way in their automobile or gasoline purchases. Almost none of these 
households track gasoline costs over time or consider them explicitly in 
household budgets. Moreover, they concluded that consumers value fuel 
economy more than fuel savings and as they stated in the paper that the value of 
fuel economy is more than differences in fuel costs, but includes other values 
such as non-quantifiable/ non-monetized values, and that those are unlikely to be 
processed in an economically rational algorithm under any conditions.” Kurani 
and Turrentine study shows that consumers almost do not behave according to 
the rational economic behavior. Based on the survey data, “consumers do not 
think about fuel economy in the same way as experts, nor in the way experts 
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assume consumers do” and do not calculate fuel cost of vehicle while 
purchasing.  
Gasoline price is a critical factor that affects peoples’ decision of 
purchasing new vehicle. Gasoline price and new vehicle price relationship has 
been considered in many studies. Klier and Linn (2010) estimate the effect of 
gasoline prices on new vehicle demand by using a unique data set of monthly 
new vehicle sales by detail from 1970 to 2007. They found that the price of 
gasoline has a significant effect on the demand for fuel-efficient vehicles. 
Consumers shifted their preferences toward more fuel efficiency vehicles after 
the increase in the price of gasoline from 2002 to 2007. It implies that gasoline 
prices and regulations such as CAFE may affect the characteristics of vehicles in 
the market, including fuel efficiency. Similarly, McManus (2007) found that 
increase in gasoline price lowers the price of both cars and light trucks and the 
decrease in the price is much higher in light trucks compared to cars. Moreover, 
the negative impact of gasoline price on less fuel-efficient vehicle is much more 
than on more fuel-efficient vehicle. Timmins, Li and Haefen (2009) found that 
high gasoline prices affect fleet fuel economy by shifting new auto purchases 
towards more fuel-efficient vehicles. Allcott and Wozny (2009) tested whether the 
effect of $1 change in vehicle price is same as the effect of $1 change in 
discounted present value of fuel costs and found that “vehicle market equilibria 
under-adjust to changes in expected future gas costs: prices and market shares 
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move as if consumers are willing to pay only $0.61 up front to reduce discounted 
gasoline costs by $1.”  
The aim of this study, valuation of Fuel economy over time, has not been 
studied and considered properly in the literature. Espey (2013) estimated the 
value of fuel economy over the years 2001-2010 and compared it over time and 
found that “consumers do not value fuel economy at all in new vehicle purchase 



















Purchasing a vehicle is an investment paid now and its ownership lasts 
over its lifetime. The ownership of a vehicle requires a continuing the need for 
fuel over the course of vehicle lifetime. For this reason, fuel economy is taken 
into consideration while purchasing a vehicle to make a rational decision. The 
hedonic price model is used to value the attributes of a vehicle. “Hedonic prices 
are defined as the implicit prices of attributes and are revealed to economic 
agents from observed prices of differentiated products and the specified amounts 
of characteristics associated with them” (Rosen 1974).  
According to the Rosen methodology, the coefficient of the hedonic 
equation results from the interaction of consumers and producers; in other words, 
it is the result of interaction of consumer’s marginal valuation and the producer’s 
marginal cost. The model has been used in a variety of applications such as 
housing, automobiles, computers, as well as air and water pollutions. 
In this paper, hedonic price function is used to analyze the marginal value 
of increased fuel economy. Since the price of any good is a function of the prices 
of the bundle of its characteristics in a competitive equilibrium and automobiles 
embody a bundle of characteristics, the following function can represent the price 
of an automobile 
Pauto=P (C1, C2, C3,………….. ,Cn)                      (1) 
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where Ci expresses a characteristic of vehicle. Each implicit marginal price of any 
one characteristic or attribute ƿ(Ck)  is the partial derivative of the equilibrium 
hedonic price function with respect to that attribute Ck 
 
                                  ƿ (Ck)  =  ∂ Pauto / ∂ Ck                              (2) 
         
 
This value reflects the marginal willingness of consumers to pay for an 
additional unit of that characteristic and the firm’s marginal cost of providing 
another unit of the characteristic thus Rosen’s methodology, the marginal value 
of fuel economy can be estimated as the partial derivative of the hedonic price 
function of a vehicle with respect to fuel economy. 
The specifications of the regression equations estimated in this study are 
all of the form: 
Y (Vehicle Retail Price) i = 0 + 1 (Vehicle Size)i + 2(Power)i 
+ 3(Performance)i + 4(Safety)i + 5(Reliability Rating)i + 6(Comfort 
Rating)i + 7(Vehicle Drive System)i + 8(Vehicle Category)i + 9(Fuel 
Economy)i + i                                                                     (3) 
where “i” denotes each different vehicle model. In addition to fuel economy 
variable, this equation considers 8 independent variables of automotive 
attributes: Vehicle size, power, performance, comfort ratings, reliability ratings, 
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safety, vehicle category (light trucks and passenger cars) and vehicle drive 
system (AWD/FWD/RWD/4WD). 
In this study, two models will be estimated using the regression equation 
described above, with fuel economy represented by both city and highway fuel 
economy, and average fuel economy.  In each model, the inverse of fuel 
economy, thus gallons per mile, is used. Automobile price would be reversely 
related to fuel economy because fuel economy is expected to be valued for the 
fuel savings it provides. Moreover, Larrick and Soll (2008) found that using “miles 
per gallon” as a measure of fuel efficiency rather than “gallons per mile” leads 
people to undervalue the benefits of replacing the most inefficient automobiles. 
3.1 Expected Value of Fuel Savings 
 
According to Rosen’s methodology, each vehicle’s marginal price of each 
attribute equal’s its buyer’s marginal willingness to pay for it. For this reason, to 
evaluate how well consumers value incremental changes in fuel economy, the 
calculation of expected fuel savings from 1-mile increase per gallon is needed.  
Expected fuel savings depends on vehicle miles traveled (VMT) over the lifetime 
of vehicle, fuel economy of vehicle, and gasoline price such that:   
• Fuel Cost ($) = Gasoline Price ($/g)* VMT/Fuel Economy (mpg)       (4) 
The fuel cost is estimated as the average retail gasoline price per gallon 
for each year multiplied by vehicle miles traveled in that year divided by average 
weighted miles per gallon. (See Appendix Figure 3.1 and Figure 3.2 for retail 
gasoline price and average vehicle miles traveled).   
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Expected fuel savings are calculated by taking the difference after 1-mile 
increase per gallon over the lifetime of vehicle.  
•          (5) 
 
G indicates gasoline price and M denotes annual mileage in the year i. 
Different assumptions about the lifetime of vehicle and VMT were used in 
past empirical studies. While some previous studies assumed that all vehicles 
travel 10000 miles in a year (Kilian 2006, Salee and West, 2008), Fan and Rubin 
2009 assumed that estimated lifetime span is 17 years for passenger cars and 
16 years for light trucks. In their study, they assumed that new vehicle ownership 
is 10 years, getting decreasing rate from NHTSA. Espey and Nair (2005) 
computed the undiscounted values of fuel savings by assuming 145000 miles as 
vehicle lifetime based on U.S. Department of Transportation report. Fifer and 
Bunn (2009) calculated expected fuel savings assuming 14 years a vehicle life 
span.  
 For this study, the value of expected fuel savings is based on 2009 
National Household Travel Survey Estimates. According to the 2009 NHTS 
estimates, expected annual miles traveled decreases with a vehicle’s age.  
Moreover, per capita VMT and total VMT have been decreasing since 2007 
according to the Federal Highway Administration Traffic Monitoring Trend 
Reports.   
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Figure 3.3 Total Vehicle Miles Traveled in US 
 
 
2009 National Household Travel Survey data on vehicle use by age of 
vehicles is used with annual mileage to interpolate average miles traveled per 
year for each model year vehicle. Only 2001 and 2009 estimates in NHTS data 
are used since my data set covers only model year of 2003-2012. I assume the 
total lifetime mileage of around 160,000 miles and calculated a use profile over 
time for each year. Then I make the calculation of expected fuel savings using 
3%, 5% and 7% discount rates in order to compare each of those values with the 
marginal value of incremental change in fuel economy obtained from hedonic 
model function. (See Appendix Table 3.1 for the use profile for each model year 





In order to assess the value consumers place on fuel economy in their 
vehicle purchase, data covering a 10-year period of vehicle sales in the United 
States from 2003 to 2012, consisting of 1280 different model-year combinations 
is analyzed.  In addition to fuel economy (measured in gallons per 100 miles), the 
data includes: sales quantities, manufacturer’s suggested retail price (MSRP), 
curb weight (as a measure of vehicle size), zero to 60 miles per hour acceleration 
time (as a measure of vehicle power), 180 degree turning circle distance (as a 
measure of performance), sixty to zero miles an hour brake distance and a crash 
test rating (both measures of safety), comfort rating, reliability rating, and vehicle 
drive system. 
The MSRP, sales amount, and physical characteristics of the vehicle 
models were obtained from Ward’s Automotive Yearbook. The data for 
acceleration time, turning circle, braking distance, crash test rating, comfort 
rating, and reliability rating were obtained from Consumers Reports. Albeit the 
average of model numbers is 128 per year, the number of vehicles for each year 
analyzed by the regression model varied depending on the availability of data on 
vehicles for that year.  While some models were newly launched in the car 
market, others were discontinued.  For example, since Oldsmobile was phased 
out in 2004, the data set includes only 2003 and 2004 model of this make. 
Another example is newly introduced Fiat 500. After launching through Chrysler 
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dealers in late 2011, the data set only contains the Fiat 500 for 2012. 
Manufacturer’s suggested retail price (MSRP) is chosen as a vehicle price since 
real transaction price is not available as a data set. Since Wards Data and 
Consumer Reports data were merged, the lowest MSRP of model was chosen 
for a sub-model whose price is not available. Sales data also was based on each 
model or sub-model. 
The data set consists of two parts: One part for passenger cars and one 
for light-duty trucks. For passenger cars, vehicles are categorized in six classes 
in the data set. Light-duty trucks are classified in four categories, Sport utility 
vehicles (SUV), Crossover utility vehicles (CUV), trucks, and vans. I excluded 
trucks and vans categories from my analysis because these two categories are 
often used for business purposes. The only light duty vehicles that are in the 
regressions are SUVs, CUVs and Minivans. In order to distinguish between 
passenger vehicles (cars) and vehicles in the “light truck” classification, a dummy 
variable, taking on a value of one for SUVs and CUVs and zero for passenger 
vehicles, is used. 
Most of studies, which examine the valuation of fuel economy using 
hedonic model selected “Curb weight” as the best indicator for vehicle size since 
length, width and wheelbase do not reflect accurate vehicle size.  Among all 
these size variables, curb weight (measured in pounds) has the highest 
correlation with other indicators as it is also observed in this data set (See 
Appendix Figure 4.1 and 4.2 for Curb Weight-Horsepower and Curb-Weighted-
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Acceleration Correlation). Vehicle footprint, a more common current measure of 
vehicle size, was considered but the data was not available for this measurement 
for the earlier years of the data. 
For the “power” category, acceleration time is selected as explanatory 
variable in order to evaluate the marginal value of power.  Acceleration time 
calculates in how many seconds a vehicle goes from 0 to 60 miles an hour (mph) 
thus is a relative measure of power. Acceleration was chosen over horsepower, 
an alternative measure of power, because it is less strongly correlated with curb 
weight, the included measure of vehicle size. 
As a safety feature, two variables are selected for the model: “Crash Test 
Rating” and “Braking Distance”. Crash test rating and braking distance data were 
obtained from Consumer Reports, as reported by the National Highway Traffic 
Safety Administration (NHTSA) and Insurance Institute for Highway Safety 
(IIHS), which test many aspects of many vehicles every year. Crash test is rated 
on a scale of one to five for both front and side crash tests. According to the 
NHTSA method of scoring, five is the best while one is the worst. Braking is the 
distance in feet that it takes for a vehicle to fully stop from the point at speed of 
60 mph on dry pavement.   
Comfort and reliability ratings are rated on a scale of one to five by 
Consumer Reports, with one being the lowest rating and five being best. 
Comfort, a high priority for most consumers, is measured in terms of ride comfort 
and cabin quietness for front-seat comfort. Reliability shows whether or not there 
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is any problem with vital vehicle components. Consumer Reports provides 
reliability information based on a comprehensive survey of six million magazine 
and subscribers.  As Consumer Reports states in the magazine, the survey asks 
about any serious problems that automobile buyers have had with their vehicles 
in the preceding 12 months. The information is gained by survey provides reliable 
and comprehensive reliability ratings. (Consumer Reports 2006) 
Performance is the other category considered in this research. Turning 
circle is used to measure the performance of vehicles. Turning circle, also known 
as turning radius, is the radius of circular 180 degree turn (U-turn) in feet that the 
vehicle is capable of making. Dummy variables are included in the model to 
control for the vehicle’s drive system (4WD/RWD/FWD/AWD), whether it is four-
wheel-drive, rear-wheel-drive, front-wheel-drive, or all-wheel-drive. Finally, a 
dummy variable is also added to the model to control for vehicles in the light 
truck category (SUVs and CUVs, considered together). Time dummy variable, 
which shows model year, were not used since the theme of this study is to 
compare each year of ten-year period in terms of marginal value of economy.  
Thus the assumption is that the demand for vehicles changes from year to year 
based on economic conditions that are not accounted for in the model, so a 
separate estimate is made for each model year.  
Fuel economy data is obtained from Environmental Protection Agency, 
which tests vehicle and gets estimated figures, and Consumer Reports. While 
EPA provides separate city and highway fuel consumption per gallon, Consumer 
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Reports tests average fuel consumption, which is 150-mile mixed driving loop, in 
addition to city and highway fuel consumption. “City” represents urban driving 
and is calculated by driving in stop and go rush hour traffic. “Highway” denotes a 
mix of rural and interstate highway driving in a warm-up vehicle, typical of longer 
trips in free-flowing traffic (Consumer Reports, 2006).  EPA figures in automobile 
manufacturer advertising brochures are estimates by their test. These figures are 
considered to have been over estimates of the fuel economy for years. EPA 
changed their testing system as of 2008 model year. However, Consumer 
Reports has continued to test in the same manner over time. It means that it is 
more reliable for comparing over time.  
Curb weight, safety, horsepower, crash test rating and comfort and 
vehicle’s drive system are expected to have positive impact on while turning 
circle, acceleration and, braking, and fuel economy (gallons per mile) are 
expected to contribute negatively to vehicle price. Additionally, the sign of Light 
Trucks variable is expected to be negative since light duty trucks are object to 
fewer regulations compared to passenger cars. Other things equal, they would 
be less costly to automakers and likely to be sold for a lower price.      
Weighted means of retail price variable, which is undiscounted, generally 
increases over the ten years. It decreases from 2005 to 2008 and starts to 
increase in 2008, continuing upward. For instance, the sales weighted mean of 
retail price in 2003 is $24165.65 but it is 28245.9 in 2012.  I found that Light truck 
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vehicles are more expensive than passenger cars across the ten years in my 
data set (See Appendix Figure 4.3) 
Weighted means of Curb weight is fairly constant even though it is 
decreasing and increasing over the years. It is about 3500 pounds. As expected 
the mean of light trucks is higher than passenger cars. The difference curb 
weight between light truck and passenger cars is approximately 1000 pounds. 
(See Appendix Figure 4.4)  
Brake distance variable as safety indicator has been decreasing over the 
years as seen in Figure 4.5. Brake distance of Light truck is longer than 
passenger cars. Other safety features, front crash test rating and side crash test 
rating, are fairly constant over the years (See Appendix Figure 4.6). These two 
ratings are ranged in vicinity of 4.5.  
Multicollinearity was tested for each regression model and it was found 
that there is no multicollinearity problem in the data regressions except 2005. 
Summary statistics for each year are shown in Tables in Appendix. 
Average gasoline prices for each year, used in calculation of expected fuel 
savings from improvements in fuel economy, is obtained from Energy Information 
Agency and is shown in Figure 3.1 in Appendix and in Table 4.1 below. Average 
miles traveled per vehicle, also used in this calculation, is obtained from Federal 
Highway Administration and shown in Figure 3.4. Lastly, a sales-weighted market 
share of cars versus light trucks is shown in Figure 4.7. 
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2003	   1.60	   2008	   3.31	  
2004	   1.89	   2009	   2.40	  
2005	   2.31	   2010	   2.83	  
2006	   2.62	   2011	   3.58	  
2007	   2.85	   2012	   3.69	  























5.1 Hedonic Estimation Results 
 
Three models are estimated for each year of 10-year period with fuel 
economy, which is inversely entered in the models for comparison. While the first 
model and second model estimates fuel economy for passenger cars and light 
duty vehicles, the third model estimates fuel economy for all vehicles in the data 
set and vehicle category (light duty vehicles, which here includes just SUVs and 
CUVs) is included as a dummy variable in the model. 
Next, for each category (light duty, passenger, all-vehicle estimations), two 
models are estimated, one using average fuel economy and the other including 
both city and highway fuel economy together. Regression results are shown in 
Tables 1-6.  All models are estimated using least squares weighted by actual 
sales. 
For all-vehicle model with average fuel economy, Curb weight variable is 
positive, statistically significant and fairly consistent over the years as expected. 
(See Figure 5.1) the sign of Acceleration variable is negative and statistically 
significant. It is also fairly consistent from 2005 to 2012 (See Figure 5.2). 
However, I found that some other variables are statistically insignificant and the 
sign is not as expected in some year. For instance, even though crash test rating 
means more safety, which would be expected to increase retail price of a vehicle, 
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the sign of crash test rating is not consistently positive over the ten years (See 
Figure 5.3).  
Comfort rating, which is expected to have a positive impact on MSRP, is 
only statistically significant in 2004 and 2011. Even though it is statistically 
significant in 2006, it is not economically significant since its sign is not positive. 
Reliability rating, which is also expected to be positive, is only statistically 
significant in 2004 and 2006. The sign of reliability variable is negative but not 
statistically significant in 2004, 2005, and 2011. (See appendix figure 5.4).   
I found that turning circle is only statistically significant in 2007; however, 
the sign is not negative as expected.  (See appendix figure 5.5).  Average fuel 
economy variable is only statistically significant in 2003, 2004, 2007 and 2008 
models. However, the sign of coefficient is positive in 2003. 
I estimated similar results above for other regression model, which uses 
both city and highway fuel economy, for all-vehicle. Curb weight variable is 
statistically significant and fairly consistent over the years. Likewise, acceleration 
is also statistically significant and its sign is negative as expected. The result of 
other variables is statistically significant in only some year and the sign is not as 
expected every year in the model.  
Fuel Economy variables in the model is statistically significant together in 
only 2008 model. Whilst city fuel economy variable is not statistically significant in 
other years, highway fuel economy is statistically significant in only 2007 and 
2010. 
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I obtained similar results for the light trucks and passenger cars variables 
in their regression models. (See appendix for summary statistics and regression 
results). Average fuel economy in the model for light trucks is statistically and 
economically significant only in 2010 model.  
As mentioned, the theme of this study is to find how consumers value fuel 
economy by estimating the hedonic price of vehicles sold in the United States 
over a ten year time period. For the calculation and comparison with discounted 
fuel savings I use average fuel economy, which is more representative compared 
to city and highway fuel economy. The means of average fuel economy is shown 
in Figure 5.7.  
The figure shows that passenger cars are more fuel efficient than light 
trucks as expected. Whilst average fuel economy for all vehicles was 20.47 mpg 
in 2003, it increased by 3 miles per gallon by 2012. Generally average fuel 
economy for both light trucks and passenger cars have increased approximately 
3 miles per gallon over the ten years.  In addition to average fuel economy, I got 
similar results for city and highway fuel economy in passenger cars and light 
trucks. The increase in fuel economy over the years is about 3 miles per gallon 
for both vehicle categories. However, the highest improvement in highway fuel 
economy is for passenger cars with 7 miles per gallon. Consequently there is a 




5.2 Hedonic Price Estimation for Fuel Economy 
As mentioned above, the model with average fuel economy for each 
category is used to assess the value consumers place on fuel economy. Stata 
program was used to test the assumptions of non-linear regression.   
Consumer marginal willingness to pay for fuel economy is calculated by 
Equation 3. To estimate the savings from an improvement in fuel economy, I use 
the estimation of sales weighted fuel economy for each year and calculate the 
gallons per mile for a one mile per gallon higher level of fuel economy. Then the 
incremental value of the change is as follows 
Hedonic Price= (GPM2 – GPM1) * 9                                                            (6)  
( 9 indicates the coefficient of fuel economy from the hedonic model.) 
First regression model estimation with average fuel economy, which 
includes all vehicles in data set, indicates that a marginal willingness to pay for 1-
mile increase in fuel economy for vehicles is -$519.2 in 2003. As stated above, 
the coefficient of fuel economy variable in 2003-year model is not economically 
significant due to its sign. Hence it was not included in the comparison.  In 2004, 
marginal WTP of 1-mile increase is $223.1. The marginal willingness to pay for a 
1-mile increase in fuel economy ranged from $161.03 to $653.08. WTP is 
generally in vicinity of $200 except in 2007 and 2008. Not surprisingly, it is 
highest in 2007 with 653.08.  Midway through 2008, fuel prices dropped and 
sales volumes had already slowed.  
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Second regression model estimation, which tests passenger cars, with 
average fuel economy shows that a marginal willingness to pay 1-mile increase 
in fuel economy for passenger cars is $497.69 in 2003. It ranged from $17.5 to 
$927.12. Each sign for each year is as expected; however, fuel economy variable 
is only statistically significant from 2003 to 2008. The highest level is $927.12 in 
2005.  
Third and last regression model estimation of light trucks, with average 
fuel economy indicates that only fuel economy in 2010-year model is statistically 
significant with the highest WTP level of $700.8.   
However, it is not logical for an increase in fuel economy to decrease 
vehicle price, all else constant. As seen in the Figure 5.10, the increase in fuel 
economy is more significant and much valued for passenger cars than for light 
duty vehicles. The trend for passenger cars is declining across the years. This 
result is consistent with the results of sales-weighted average fuel economy, 
which has declined by 3 miles per gallon.  As miles per gallon increases, the 
marginal value of an additional one-mile per gallon increase declines, as it 
equates to lower fuel savings than for lower starting levels of fuel economy. 
5.3 Comparisons and Rationality 
 
In order to compare these estimates to actual fuel savings, I need average 
vehicle miles traveled (VMT), fuel price, and sales weighted fuel economy in 
order to calculate fuel savings from 1-mile increase of fuel economy. The 
assumption based on vehicle life span and vehicle miles traveled during its 
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lifetime, which is described in the Model section, is used for average vehicle 
miles traveled. The expected value of fuel savings is calculated by the equations 
4 and 5. Alternatively, a moving average of previous three years’ gasoline price 
instead of the current price were also used in the calculation of fuel savings. If 
one were to use previous three years’ gasoline price, the calculated fuel savings 
line would be much smoother.  
According the assumption for each model year, each model year has 
different vehicle life span and vehicle miles traveled for each year. For example, 
the estimated life span of 2003 model year is 14 years while of 2007 model year 
is 16 years because average annual mileage driven decreased. However, 
lifetime use of a vehicle is approximately 162000 miles, which is consistent with 
previous findings of NHTSA (See the appendix for Table 3.1).   
I calculated the estimated present value of fuel savings using 3%, 5%, and 
7% discount rates for better comparison instead of using undiscounted fuel 
savings. The expected present value of fuel savings resulting from 1-mpg 
increase in the average fuel economy of passenger cars in 2004 is $480.57 at 
the discount rate of 3%, $436.1 at 5% and $398.5 at 7%. In the same year, it is 






Figure 5.11 Comparison of WTP to Inflation-Adjusted Estimated WTP 
  
Adjusting both calculations for inflation is necessary to more accurately 
compare across years but I got similar trends for both calculations. To illustrate 
this point, I compared the estimated marginal willingness to pay (WTP) for all-
vehicles to the inflation-adjusted estimated WTP (Figure 5.11). Since adjusted for 







Figure 5.12 Comparison of Fuel Savings and WTP For Passenger Cars 
 
As stated before each average fuel economy variable for passenger cars 
from 2003 to 2007 is statistically significant. The graph shows how estimated 
present value of fuel savings and marginal willingness to pay for additional 1-mile 
in fuel economy for passenger cars vary over the time. Fuel savings is shown at 
three discount rates. I found that marginal willingness to pay for 1-mpg increase 
in average fuel economy is higher than the estimated present value of fuel 
savings in each model from 2003 to 2007. After 2007, estimated marginal 
willingness to pay has been declining dramatically. 
 29 
I do not include the graph of comparison for light truck because of the 
number of statistically insignificant and positive coefficient results, which means 
negative estimated value of fuel savings. The model year of 2003, 2005, 2006, 
2009 and 2010 has positive sign of fuel economy variable. Present value of fuel 
savings increases until 2008 and it is fairly stable in last four years.  While WTP 
is $647.43 in 2004, it sharply declined in 2007 and is tracking stable trend until 
2011. The coefficient estimates for average fuel economy and willingness to pay 
for additional increase for fuel economy is found very low for light trucks. I found 
that only average fuel economy variable in 2007 is statistically significant and the 
marginal willingness to pay for this year is $43.47.  
The estimates for light trucks may be skewed in 2008 and 2009 by the fact 
that I use MRSP and many of these vehicles sold for way below MSRP as 
gasoline prices hit their peak (2008) and after the recession hit (2008-9).  
Automobile buyers therefore paid much less.  It shows that automobile buyers 
may place less weight on fuel economy than they actually are since they paid a 






Figure 5.13 Comparison of Fuel Savings and WTP For All Vehicles 
 
 
The last graph for comparison shows how estimated present value of fuel 
savings and marginal willingness to pay for additional 1-mile in fuel economy for 
all vehicles vary over the time.  What is interesting is that the coefficient 
estimates of each regression model generally, but not perfectly, track the actual 
expected present value of fuel savings over time. According to the graph, the 
comparison of expected presented value of fuel savings to marginal willingness 
to pay for 1-MPG increase in average fuel economy shows that consumers 
perhaps undervalue fuel economy except in 2007. Alternatively, they may have a 
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higher discount rate, expect lower annual mileage driven, or expect a lower fuel 
price in the future.  
I added annual average retail fuel price as a right-hand scale in the Figure 
5.12 in order to observe how it changes along with both expected present value 
of fuel savings and marginal willingness to pay for 1-mile increase over the time. 
It perfectly tracks the actual expected present value of fuel savings over time. 
Declining fuel price in 2008 and 2009 addresses the decline in the estimates in 
2008 and 2009.  




The ratio of actual fuel savings at 5% to the sales-weighted mean of retail price 
for each model year is shown in the graph above. I did not only use the model 
year, which the fuel economy coefficient estimate is statistically significant and 
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the sign is negative as expected, to see how the ratio changed over the time. For 
those years, the ratio for all vehicles is respectively 2.08%, 2.81% and 3.15% in 
2004, 2007 and 2008. For passenger cars, the ratio ranged from 1.73% to 2.84% 
while the ratio for light trucks in 2010 is 3.05%. The graph shows that actual fuel 
savings are pretty small relative to the price of a vehicle. Hence, it is not 






















This study is in-depth analysis of consumer valuation of fuel economy with 
the objective of assessing how that value has changed over time using ten years’ 
of data covering 2003 to 2012 model year vehicle sales.  The results of analysis 
show that valuations of fuel economy by consumers vary across vehicle classes 
and over time. The results of fuel economy for passenger cars are generally 
found statistically significant while only one model year’s fuel economy variable 
for the light trucks is found statistically significant. To get better comparison, both 
passenger cars and light trucks are also considered together as third model. This 
model shows that fuel economy variable for all vehicles is found statistically and 
economically significant for model years of 2004, 2007 and 2008. 
Marginal willingness to pay for incremental change in fuel economy for the 
average vehicle ranged from $107.8 in 2009 to $653.1 in 2007. However, for a 
marginal increase of fuel economy, light truck buyers are willing to pay from 
$5.63 to $700.8 while passenger cars buyers are willing to pay in the range of 
$17.5-$927.12. For all vehicles, WTP generally stayed in the range of $100-$300 
but peaked in 2008.  
This study found that automobile buyers appear to undervalue fuel 
economy relative to the expected fuel savings it is likely to generate. It was also 
found that car buyers possibly overvalue fuel economy at a 7% discount rate in 
2007. It is not entirely surprising that fuel economy appears to have a relatively 
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low market value. Expected fuel savings discounted at 5% is quite small relative 
to the mean retail vehicle price over these years, less than 2 percent prior to 
2006, for example, and only slightly over 3 percent in 2008.  Nonetheless, this 
study finds that automobile buyers do value fuel economy. The results indicate 
that marginal willingness to pay for incremental change in fuel economy generally 
but not perfectly tracks expected value of fuel savings and average fuel price 
over the years. Between 2004 and 2007 for example, fuel price increased by 
about 50 percent. It decreased by about 70 percent after 2008. In this period, 
consumers responded to this increase in fuel price by placing more value on fuel 
economy and to the dramatic decrease in fuel price by placing less value on fuel 
economy.  
A significant part of this adjustment in fuel economy comes through the 
mix of vehicles purchased.  The market shares of light truck decreased up to 
2009 and it again started to increase after 2009. Also the sales weighted fuel 
economy for both light trucks and passenger cars increased by 3 mpg over the 
time. Thus consumers shift away from light trucks toward passenger cars and 
toward more fuel-efficient vehicles within the light truck or passenger car 
category as fuel prices rise. 
My research has limitations as every study has. Firstly, the sample size 
mainly limited the study to get better results. The reason of having small size is 
due to lack of available consumer reports data. More consumer reports data 
would provide better understanding of consumers’ valuation. Not using actual 
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sales price is another limitation. Actual sales price would reflect better 
understanding of how consumers value fuel economy. The last limitation is that 
only one sub-model for some models represents all sales of a given model. 
Future research will consider more years in order to understand the effect of 
more recent CAFE legislations and investigate how valuation of fuel economy in 



















































































































































































































Age$ 2001$ 2003$ 2004$ 2005$ 2006$ 2007$ 2008$ 2009$ 2010$ 2011$ 2012$
0$ 14892& 14892& 14932.5& 14760.72& 14720.88& 14158.32& 13682.52& 13851& 14251.32& 14034.32& 14793.09&
1$ 14892& 14892& 14932.5& 14760.72& 14720.88& 14158.32& 13682.52& 13851& 14251.32& 14034.32& 14793.09&
2$ 14892& 14892& 14932.5& 14760.72& 14720.88& 14158.32& 13682.52& 13851& 14251.32& 14034.32& 14793.09&
3$ 13230& 13230& 13260.06& 13041.6& 13006.4& 12331.44& 11902.68& 12042& 12412.44& 12223.44& 13070.2&
4$ 13230& 13230& 13260.06& 13041.6& 13006.4& 12331.44& 11902.68& 12042& 12412.44& 12223.44& 13070.2&
5$ 13230& 13230& 13260.06& 13041.6& 13006.4& 12331.44& 11902.68& 12042& 12412.44& 12223.44& 13070.2&
6$ 11603& 11603& 11587.62& 11500.32& 11469.28& 10961.28& 10623.42& 10741& 11033.28& 10865.28& 11525.54&
7$ 11603& 11603& 11587.62& 11500.32& 11469.28& 10961.28& 10623.42& 10741& 11033.28& 10865.28& 11525.54&
8$ 11603& 11603& 11587.62& 11500.32& 11469.28& 10961.28& 10623.42& 10741& 11033.28& 10865.28& 11525.54&
9$ 11603& 11603& 11587.62& 11500.32& 11469.28& 10961.28& 10623.42& 10741& 11033.28& 10865.28& 11525.54&
10$ 7863& 7863& 7872.414& 7813.104& 7792.016& 7524.462& 7330.716& 7401& 7573.887& 7458.562& 7830.238&
11$ 7863& 7863& 7872.414& 7813.104& 7792.016& 7524.462& 7330.716& 7401& 7573.887& 7458.562& 7830.238&
12$ 7863& 7863& 7872.414& 7813.104& 7792.016& 7524.462& 7330.716& 7401& 7573.887& 7458.562& 7830.238&
13$ 7863& 7863& 7872.414& 7813.104& 7792.016& 7524.462& 7330.716& 7401& 7573.887& 7458.562& 7830.238&
14$ -& -& -& 1756.816& 2190.816& 7524.462& 7330.716& 7401& 7573.887& 7458.562& 1404.816&
15$ -& -& -& -& -& 1480.816& 6514.816& 4769.816& 423.816& 2890.816& -&







  Table 1: 2003 Summary Statistics for All Vehicles   
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 
Brake (feet) 
Turning Circle (feet) 
Front Crash Test Rating 
Side Crash Test Rating 
Reliability Rating  
Comfort Rating  
Average (mpg)  
Highway (mpg)  
City (mpg) 













































































  Table 2: 2004 Summary Statistics for All Vehicles   
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 




Front Crash Test Rating 
Side Crash Test Rating 
City (mpg)  
Highway (mpg)  
Average (mpg) 
Front Wheel Drive (FWD) 
All Wheel Drive AWD 
Four Wheel Drive (WD4) 
Rear Wheel Drive RWD 




























































































Table 3: 2005 Summary Statistics for All Vehicles 
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 







Front Wheel Drive (FWD) 
All Wheel Drive (AWD) 
Four Wheel Drive (WD4) 
Rear Wheel Drive (RWD) 
Passenger Cars 
Light Duty Vehicles  
Front Crash Test Rating 


































































































  Table 4: 2006 Summary Statistics for All Vehicles   
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 







Front Wheel Drive (FWD) 
All Wheel Drive (AWD) 
Four Wheel Drive (WD4) 
Rear Wheel Drive (RWD) 
Passenger Cars 
Light Duty Vehicles  
Front Crash Test Rating 



























































































Table 5: 2007 Summary Statistics for All Vehicles 
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 







Front Wheel Drive (FWD) 
All Wheel Drive (AWD) 
Four Wheel Drive (WD4) 
Rear Wheel Drive (RWD) 
Passenger Cars 
Light Duty Vehicles  
Front Crash Test Rating 


































































































  Table 6: 2008 Summary Statistics for All Vehicles   
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 







Front Wheel Drive (FWD) 
All Wheel Drive (AWD) 
Four Wheel Drive (WD4) 
Rear Wheel Drive (RWD) 
Passenger Cars 
Light Duty Vehicles  
Front Crash Test Rating 



























































































Table 7: 2009 Summary Statistics for All Vehicles 
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 







Front Wheel Drive (FWD) 
All Wheel Drive (AWD) 
Four Wheel Drive (WD4) 
Rear Wheel Drive (RWD) 
Passenger Cars 
Light Duty Vehicles  
Front Crash Test Rating 


































































































  Table 8: 2010 Summary Statistics for All Vehicles   
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 







Front Wheel Drive (FWD) 
All Wheel Drive (AWD) 
Four Wheel Drive (WD4) 
Rear Wheel Drive (RWD) 
Passenger Cars 
Light Duty Vehicles 
Front Crash Test Rating 



























































































Table 9: 2011 Summary Statistics for All Vehicles 
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 







Front Wheel Drive (FWD) 
All Wheel Drive (AWD) 
Four Wheel Drive (WD4) 
Rear Wheel Drive (RWD) 
Passenger Cars 
Light Duty Vehicles 
Front Crash Test Rating 


































































































  Table 10: 2012 Summary Statistics for All Vehicles   
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 







Front Wheel Drive (FWD) 
Rear Wheel Drive (RWD) 
All Wheel Drive (AWD) 
Four Wheel Drive (WD4) 
Passenger Cars 
Light Duty Vehicles 
Front Crash Test Rating 



























































































Table 11: 2003 Summary Statistics for Light Trucks 
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 
Brake (feet) 
Turning Circle (feet)  
Front Crash Test Rating 
Side Crash Test Rating 
Reliability Rating  
Comfort Rating  






































































  Table 12: 2004 Summary Statistics for Light Trucks   
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 




Front Crash Test Rating 
Side Crash Test Rating 
City (mpg)  
Highway (mpg)  
Average (mpg) 
Front Wheel Drive (FWD) 
All Wheel Drive (AWD) 
Four Wheel Drive (WD4) 

















































































Table 13: 2005 Summary Statistics for Light Trucks 
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 







Front Wheel Drive (FWD) 
All Wheel Drive (AWD) 
Four Wheel Drive (WD4) 
Rear Wheel Drive (RWD) 
Front Crash Test Rating 
























































































  Table 14: 2006 Summary Statistics for Light Trucks   
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 







Front Wheel Drive (FWD) 
All Wheel Drive (AWD) 
Four Wheel Drive (WD4) 
Rear Wheel Drive (RWD) 
Front Crash Test Rating 

















































































Table 15: 2007 Summary Statistics for Light Trucks 
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 







Front Wheel Drive (FWD) 
All Wheel Drive (AWD) 
Four Wheel Drive (WD4) 
Rear Wheel Drive (RWD) 
Front Crash Test Rating 
























































































  Table 16: 2008 Summary Statistics for Light Trucks   
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 







Front Wheel Drive (FWD) 
All Wheel Drive (AWD) 
Four Wheel Drive (WD4) 
Rear Wheel Drive (RWD) 
Front Crash Test Rating 

















































































Table 17: 2009 Summary Statistics for Light Trucks 
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 







Front Wheel Drive (FWD) 
All Wheel Drive (AWD) 
Four Wheel Drive (WD4) 
Rear Wheel Drive (RWD) 
Front Crash Test Rating 
























































































  Table 18: 2010 Summary Statistics for Light Trucks   
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 







Front Wheel Drive (FWD) 
All Wheel Drive (AWD) 
Four Wheel Drive (WD4) 
Rear Wheel Drive (RWD) 
Front Crash Test Rating 






































































































  Table 19: 2011 Summary Statistics for Light Trucks   
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 







Front Wheel Drive (FWD) 
All Wheel Drive (AWD) 
Four Wheel Drive (WD4) 
Rear Wheel Drive (RWD) 
Front Crash Test Rating 























































































  Table 20: 2012 Summary Statistics for Light Trucks   
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 







Front Wheel Drive (FWD) 
Rear Wheel Drive (RWD) 
All Wheel Drive (AWD) 
Four Wheel Drive (WD4) 
Front Crash Test Rating 

















































































Table 21: 2003 Summary Statistics for Passenger Cars 
Cars Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 
Brake (feet) 
Turning Circle (feet)  
Front Crash Test Rating 
Side Crash Test Rating 
Reliability Rating  
Comfort Rating  
Average (mpg)  





































































  Table 22: 2004 Summary Statistics for Passenger Cars   
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 




Front Crash Test Rating 
Side Crash Test Rating 
City (mpg)  
Highway (mpg)  
Average (mpg) 
Front Wheel Drive (FWD) 
All Wheel Drive (AWD) 












































































Table 23: 2005 Summary Statistics for Passenger Cars 
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 







Front Wheel Drive (FWD) 
All Wheel Drive (AWD) 
Rear Wheel Drive (RWD) 
Front Crash Test Rating 




















































































  Table 24: 2006 Summary Statistics for Passenger Cars   
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 





Highway (mpg)  
City (mpg) 
Front Wheel Drive (FWD)  
All Wheel Drive (AWD)  
Rear Wheel Drive (RWD) 
Front Crash Test Rating  












































































Table 25: 2007 Summary Statistics for Passenger Cars 
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 




Average (mpg)  
City (mpg)  
Highway (mpg) 
Front Wheel Drive (FWD)  
All Wheel Drive (AWD)  
Rear Wheel Drive (RWD) 
Front Crash Test Rating  



















































































  Table 26: 2008 Summary Statistics for Passenger Cars   
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 







Front Wheel Drive (FWD) 
All Wheel Drive (AWD) 
Rear Wheel Drive (RWD) 
Front Crash Test Rating 












































































Table 27: 2009 Summary Statistics for Passenger Cars 
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 







Front Wheel Drive (FWD) 
All Wheel Drive (AWD) 
Four Wheel Drive (WD4) 
Rear Wheel Drive (RWD) 
Front Crash Test Rating 
























































































  Table 28: 2010 Summary Statistics for Passenger Cars   
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 







Front Wheel Drive (FWD) 
All Wheel Drive (AWD) 
Rear Wheel Drive (RWD) 
Front Crash Test Rating 












































































Table 29: 2011 Summary Statistics for Passenger Cars 
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 







Front Wheel Drive (FWD) 
All Wheel Drive (AWD) 
Rear Wheel Drive (RWD) 
Front Crash Test Rating 




















































































   
  Table 30: 2012 Summary Statistics for Passenger Cars   
Variable Mean Std.  Dev. Min. Max. N 
Retailprice (dollar) 
Curb Weight (pounds) 
Acceleration (seconds) 







Front Wheel Drive (FWD) 
Rear Wheel Drive (RWD) 
All Wheel Drive (AWD) 
Front Crash Test Rating 
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